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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of radio information 
communication through electromagnetic connection of loop antennas by a carrier 
wave with a mobile information communication body such as an IC card. 



SOLUTION: A transmitting circuit constituted of a local transmitting part 1 , a 
modulating part 2, or an amplifier PA1 transmits a carrier wave through a 
transformer T1 consisting of a first connection coil P1 provided at a loop antenna 
L1 and a second connection coil P2 linked by electromagnetic connection with 
the coil P1 from the loop antenna L1 . Also, a detecting part 3 constituting a 
receiving circuit is connected through a pickup transformer T2 constituted of a 
first detection coil Q1 interposed between the transmitting circuit and the second 
connection coil P2 and a second detection coil Q2 connected with the coil Q1 by 
electromagnetic induction with the antenna L1, and this detecting part 3 detects 
information included in the carrier wave from a mobile information communication - 
body. Also, a grounding conductor connected with the amplifier PA1 is separated 
from a grounding conductor connected with the receiving circuit, and those 
grounding conductors are grounded in parallel. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By transmitting a subcarrier to a migration information communication 
link object using the 1st loop antenna, and carrying out the electromagnetic 
coupling of the 1st loop antenna and the 2nd loop antenna formed in the 
migration information communication link object by the subcarrier In the reader 
writer which radiocommunicates information between migration information 
communication link objects The 2nd coil for association combined by the 1st coil 
[ which was prepared in the 1st loop antenna ] for association, and 1st coil for 
association and electromagnetic induction, The sending circuit which is combined 
with the 1st loop antenna through the 2nd coil for association, and 1st coil for 
association, and transmits a subcarrier, The 1st coil for detection infixed between 
the sending-circuit and 2nd coil for association, The 2nd coil for detection 
combined by the 1st coil for detection and electromagnetic induction, The reader 
writer characterized by having the receiving circuit which detects the information 
transmitted from the migration information communication link object which is 
combined with the 1st loop antenna through the 2nd coil for detection, and the 
1st coil for detection, and is included in a subcarrier. 
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[Claim 2] By transmitting a subcarrier to a migration information communication 
link object using the 1st loop antenna, and carrying out the electromagnetic 
coupling of the 1st loop antenna and the 2nd loop antenna formed in the 
migration information communication link object by the subcarrier In the reader 
writer which radiocommunicates information between migration information 
communication link objects The sending circuit which is combined with the 1st 
loop antenna and transmits a subcarrier, and the receiving circuit which detects 
the information transmitted from the migration information communication link 
object which is combined with the 1st loop antenna and included in a subcarrier, 
The reader writer characterized by having separated the preparation, the 
grounding conductor connected to the amplifier which constitutes a sending 
circuit, and the grounding conductor connected to the receiving circuit, and 
making juxtaposition ground these grounding conductors. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reader writer which performs 



efficiently the information communication link between migration information 
communication link objects especially about the reader writer which 
radiocommunicates information using a loop antenna between the migration 
information communication link objects of an IC card etc. 
[0002] 

[Description of the Prior Art] For example, as for the IC card which laid 
underground and constituted the microcomputer chip and the memory chip in the 
card substrate of the same magnitude as a credit card etc., utilization is attained 
in the field with various finance, circulation, traffic, medicine, etc. Transmission 
supply of the power is carried out, for example from a reader writer to an IC card, 
and information, such as a control code and data, is made to communicate 
between a reader writer and an IC card in IC card system using such an IC card. 
In the transfer of power and the information communication link between a reader 
writer and an IC card, the non-contact method which uses the electromagnetic 
coupling other than a contact method performed by contacting terminals, and 
performs it is also adopted. 

[0003] The example of a configuration of the reader writer 1 1 and IC card 21 with 
which IC card system which adopted the non-contact method was equipped is 
shown in drawing 3 , and the information processor for example, outside drawing 
is connected to the reader writer 1 1 . In this IC card system, while the reader 
writer 1 1 transmits power by non-contact to IC card 21 , the reader writer 1 1 
receiving the information in which carried out wireless transmission of the 
information received through the interface from the information processor to IC 
card 21, and IC card 21 carried out wireless transmission, and transmitting the 
received information to an information processor through an interface is 
performed. Moreover, in an information processor, processing of data, such as 
finance which received, for example from the reader writer 11, circulation, traffic, 
and medicine, etc. is performed. 

[0004] Moreover, in IC card system shown in this drawing, where the loop 
antenna L3 of IC card 21 is held up above the loop antenna L2 of the reader 



writer 1 1 etc., for example, transfer of power and an information communication 
link are performed, and such transfer of power etc. is performed by carrying out 
the electromagnetic coupling of both 1 1 and 21 loop antennas L2 and L3 by the 
subcarrier transmitted from the reader writer 11. Moreover, in the information 
transmission from IC card 21, the communicative method using the load switch 
mentioned later is adopted. 

[0005] Actuation of the processing performed with the reader writer 1 1 and IC 
card 21 using above-mentioned drawing 3 is explained concretely. For example, 
in the reader writer 1 1 , transmitting power to IC card 21 is performed by carrying 
out wireless transmission of the subcarrier which amplified the subcarrier sent 
from the local dispatch section 12 with amplifier PA 2, and amplified it through 
the modulation section 13 from a loop antenna L2 through impedance-conversion 
transformer T3. In this case, in the loop antenna L2 of the reader writer 1 1 , 
magnetic flux occurs by supplying a subcarrier as high frequency current, for 
example through impedance-conversion transformer T3. 
[0006] Moreover, in the reader writer 1 1 , transmitting information to IC card 21 is 
performed by modulating the subcarrier by which wireless transmission is carried 
out as mentioned above according to the information for transmission by the 
modulation section 13. Here, as a modulation technique, an amplitude deviation 
modulation (ASK) method and a phase deviation modulation (PSK) method are 
used, for example. In addition, impedance-conversion transformer T3 which the 
capacitor C3 for resonance is connected to the loop antenna L2 of the reader 
writer 1 1 , and was described above consists of the 1st coil P3 for association 
prepared in the loop antenna L2 concerned, and the 2nd coil P4 for association 
prepared between the outgoing end of amplifier PA 2, and the touch-down 
electrical potential difference (for example, 0V). 

[0007] On the other hand, in IC card 21, supplying rectification-izing and the 
power of a constant voltage which constant-voltage-ized and was obtained by 
this to control-section 26 grade through rectifier-diode D or the constant-voltage 
regulator Reg for the power in which induction was carried out to the self loop 



antenna L3 by the magnetic flux generated from the loop antenna L2 of the 
reader writer 11 is performed. Thereby, in IC card 21, various kinds of processing 
actuation is performed using the power supplied by non-contact from the reader 
writer 1 1. In addition, the capacitor C4 for resonance is connected to loop- 
formation ANTE L3 of IC card 21 . 

[0008] Moreover, by detecting the voltage waveform of the subcarrier by which 
induction was carried out to the self loop antenna L3 by the detection section 25 
through rectifier-diode D in IC card 21, detecting the information transmitted from 
the reader writer 1 1 contained in the subcarrier concerned is performed, the 
information detected by doing in this way is transmitted to a control section 26, 
and storage etc. is carried out to memory. 

[0009] Moreover, carrying out wireless transmission of the information to the 
reader writer 21 is performed by the both ends of the coil which is in the condition 
that the electromagnetic coupling of both 1 1 and 21 loop antennas L2 and L3 is 
carried out by the subcarrier transmitted from the reader writer 1 1 as mentioned 
above, for example, constitutes the self loop antenna L3 from IC card 21 being 
alike, respectively, and controlling this load by the control section 26. 
[0010] As an example, load switches 22 and 23 called FET etc. are connected to 
the both ends of the coil which constitutes the loop antenna L3 of IC card 21 
through capacitors C5 and C6, respectively. In IC card 21, making a subcarrier 
produce fluctuation by the load and modulating the subcarrier concerned 
according to the information for transmission is performed by making these load 
switches 22 and 23 open and close according to the information for transmission, 
respectively by the control section 26. In addition, as a load connected to the 
loop antenna L3 of IC card 21 , resistance can also be used instead of the above- 
mentioned capacitors C5 and C6. 

[0011] Moreover, information transmission from IC card 21 by the above load 
effects can be performed also by controlling the circuit load concerning the 
outgoing end for example, by the side of the control section 26 of the constant- 
voltage regulator Reg of IC card 21 by the control section 26 concerned. In this 



case, a load switch 24 called FET etc. is connected to the outgoing end by the 
side of the control section 26 of the constant-voltage regulator Reg of IC card 21 
through resistance R2, and becoming irregular to the subcarrier described above 
by making the load switch 24 concerned open and close by the control section 26, 
and carrying out wireless transmission of the information to the reader writer 1 1 
is performed in IC card 21 . 

[0012] In addition, although the example of a configuration equipped with both 
the load switches 22 and 23 which control the load connected to a loop antenna 
L3 from on [ of explanation ] expedient by IC card 21 shown in above-mentioned 
drawing 3 , and the load switch 24 which controls the load connected to the 
constant-voltage regulator Reg was shown, if it has one of load switches, for 
example, with IC card 21 , information can transmit to the reader writer 1 1 . 
[0013] On the other hand, in the reader writer 1 1, if a load effect is performed to a 
subcarrier with IC card 21 as mentioned above, it will originate in the load effect 
concerned and change will be produced by the impedance of impedance- 
conversion transformer T3. In the reader writer 11, carrying out reception of the 
information transmitted from IC card 21 based on change of the amplitude 
concerned is performed by detecting the electrical-potential-difference wave 
amplitude of the subcarrier in the outgoing end of amplifier PA 2 by the detecting 
element 14, using change of such an impedance. 

[0014] That is, in the detecting element 14 of the reader writer 11, reproducing 
the information from IC card 21 is performed by comparing the electrical- 
potential-difference wave amplitude of the subcarrier which detected the voltage 
waveform of the subcarrier in the outgoing end of an amplifier PA 2 with the wave 
detector 16, and detected it through resistance R1 and a buffer 15 with the 
threshold beforehand set up by the comparator 17. 

[0015] Here, it explains in more detail about the electrical-potential-difference 
value (detection value) of the subcarrier detected by the above-mentioned 
detecting element 14 of the reader writer 1 1 . For example, the impedance of the 
2nd coil P4 for association which constitutes impedance-conversion transformer 



T3 of the reader writer 1 1 when the load effect is not produced by the subcarrier 
with IC card 21 is set to "Z1 ." Moreover, if the output impedance of amplifier PA 2 
is set to "Z2", and the electrical-potential-difference value of the subcarrier 
outputted from the amplifier PA 2 concerned is set to "V3" when it is considered 
that the output impedance of the amplifier PA 2 concerned is zero The 1st 
detection value V4 detected by the detecting element 14 under such conditions is 
shown by the formula 1. In addition, above-mentioned drawing 3 has shown from 
on [ of explanation ] expedient as resistance to which the output impedance of 
amplifier PA 2 was connected to the outgoing end of the amplifier PA 2 
concerned. 
[0016] 
[Equation 1] 

V4= iZl/ (Z1+Z2) } *V3 - - • (31) 

[0017] Moreover, noting that the electrical-potential-difference value V3 outputted 
from amplifier PA 2 is fixed, when it is considered that an output impedance is 
zero For example, supposing the impedance of the 2nd coil P4 for association of 
the reader writer 11 changes to "Z1+y" by the load effect having been produced 
by the subcarrier with IC card 21, 2nd detection value V4y detected by the 
detecting element 14 under such conditions is shown by the formula 2. In 
addition, the variation y of the impedance of the 2nd coil P4 for association 
presupposes that it is about 1% of the impedance Z1 before change. 
[0018] 
[Equation 2] 

V4y= { (Zl+y)/(Zl+y + Z2) }*V3 • ■ -(S6Z) 

[0019] In a detecting element 14, the information from IC card 21 can be more 
certainly detected, so that difference V4c of 2nd detection value V4y and the 1st 
detection value V4 is large. Here, difference V4c of both the detection value is 
expressed by the absolute value of the difference of both the detection value as 
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shown in a formula 3, and this difference V4c shows the component of electrical- 
potential-difference change produced by the load effect of IC card 21 in the 
detection value of a subcarrier. 
[0020] 
[Equation 3] 

V4c= I V4y-V4 I ■ ■ • (33) 

[0021] Here, according to the above-mentioned formula 1 - the formula 3, when 
the output impedance Z2 of amplifier PA 2 is almost equal to the impedance Z1 
of the 2nd coil P4 for association, difference V4c of the 1st detection value V4 
and 2nd detection value V4y becomes max. Moreover, also about the electric 
power supply from the amplifier PA 2 to the 2nd coil P4 for association, when 
both PA2 and P4 impedances Z1 and Z2 are almost equal, impedance matching 
can be taken and loss by mismatching becomes small. 
[0022] on the other hand, according to the above-mentioned formula 1 - the 
formula 3, when the output impedance Z2 of amplifier PA 2 is zero, or when very 
large, difference V4c of the 1st detection value V4 and 2nd detection value V4y 
always cannot become zero, and cannot detect information from IC card 21 by 
the detecting element 14 (for example, when it can be regarded as infinity). 
[0023] When [ in the above detecting elements 14 ] the output impedance of 
amplifier PA 2 is made small and near is carried out to zero, it will become 
impossible to take impedance matching between the amplifier PA 2 and 2nd coil 
P4 for association, but to detect the information from IC card 21 by the method of 
information detection, from such a thing, as described above. However, since the 
direction with the output impedance near zero had said that ideal actuation is 
realized in respect of the stability of amplification degree etc. and the demand to 
the output impedance of amplifier PA 2 was generally opposed to each other as 
mentioned above with amplifier PA 2, by the method of the information detection 
by the above detecting elements 14, the information communication link between 
IC cards 21 was not able to be performed efficiently. 
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[0024] Moreover, how to ground each processing section of the reader writer 1 1 
shown in above-mentioned drawing 3 is shown in drawing 4 . That is, the local 
dispatch section 12 which constitutes the sending circuit which transmits a 
subcarrier from a reader writer 1 1 , the modulation section 13, amplifier PA 2, and 
the wave detector 16 and comparator 17 that constitute the receiving circuit 
which detects the information from IC card 21 are connected to the same 
grounding conductor G3, and the grounding conductor G3 concerned is 
grounded. 

[0025] However, since a big current flowed in the sending circuit of the reader 
writer 1 1 , especially a very big current flowed to amplifier PA 2, by the method of 
the above touch-down, there was a problem that the effect of the noise from 
amplifier PA 2 will produce an interference according [ effect ] to a noise to the 
receiving circuit concerned through grounding conductor G3, for example 
according, to propagation to a receiving circuit. For this reason, in the detection 
section 16 grade of the reader writer 1 1 , many bit errors arose from IC card 21 to 
receipt information, and the information communication link between IC cards 21 
was not able to be performed efficiently. 

[0026] Moreover, as other examples of a reader writer of a configuration are 
shown in drawing 5 , when it prepares between the 2nd coil P4 for association 
and the touch-down electrical potential differences which described above the 
current detection resistance R3 which detects the current outputted from 
amplifier PA 2 and detection etc. carries out the voltage waveform of the 
subcarrier concerning the current detection resistance R3 concerned by wave 
detector 32 grade, the configuration which detects the information from IC card 
21 contained in a subcarrier is also considered. In addition, each processing 
section other than resistance [ which constitutes the receiving circuit which 
detects the information from IC card 21 from a configuration of a reader writer 
shown in this drawing ] R4, buffer 31, wave detector 32, and comparator 33 is 
shown using the same sign as the case of above-mentioned drawing 3 , and the 
loop antenna L3 grade which constitutes IC card 21 with the configuration of a 



reader writer is also shown in this drawing. 

[0027] Although the information communication link is performed using 
originating in the above-mentioned load effect by IC card 21 also in the 
configuration of a reader writer shown in above-mentioned drawing 5 , and the 
impedance of impedance-conversion transformer T3 of a reader writer changing, 
even if it makes the output impedance of amplifier PA 2 small unlike the case of a 
configuration of that this configuration showed to above-mentioned drawing 3 , it 
is possible to detect the information from IC card 21 . 
[0028] However, with the configuration of a reader writer shown in above- 
mentioned drawing 5 , since the resistance of the current detection resistance R3 
described above in order to enlarge the electrical-potential-difference value of the 
subcarrier detected without forming a low noise amplifier (LNA) etc., for example 
in a receiving circuit needed to be enlarged, there was a problem that the power 
consumed by generation of heat by such current detection resistance R3 will 
become large. For example, when such power consumption became large, it 
arose that the power supplied to a loop antenna L2 will decline etc., and the 
information communication link between IC cards 21 was not able to be 
performed efficiently. 

[0029] Moreover, also in the configuration of a reader writer shown in above- 
mentioned drawing 5 , as well as the case of the reader writer shown in above- 
mentioned drawing 3 since the sending circuit and the receiving circuit were 
grounded with the same grounding conductor, there was a problem that the noise 
from amplifier PA 2 will have effect by interference on a receiving circuit. 
[0030] 

[Problem(s) to be Solved by the Invention] As shown above, in the conventional 
reader writer, in which configuration shown in above-mentioned drawing 3 or 
drawing 5 , there is fault that the information communication link between IC 
cards cannot be performed efficiently, and the configuration which can detect 
efficiently the information especially transmitted from the IC card from a 
subcarrier by the receiving circuit was not realized. 



[0031] By having been made in order to solve such a conventional technical 
problem, and carrying out the electromagnetic coupling of a self loop antenna 
and the loop antenna of the migration information communication link object of 
an IC card etc. by the subcarrier, this invention faces information 
radiocommunicating between the migration information communication link 
objects concerned, and aims at offering the reader writer which can communicate 
the information concerned efficiently. Furthermore, the reader writer which can 
make small the output impedance of the amplifier PA 2 shown in above- 
mentioned drawing 3 even if the configuration of the information detection by the 
current detection resistance R3 shown in above-mentioned drawing 5 is not 
specifically used, and the reader writer to which the noise from the amplifier PA 2 
concerned does not affect a receiving circuit are realized. 
[0032] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
in the reader writer concerning this invention, information is radiocommunicated 
between migration information communication link objects by transmitting a 
subcarrier to a migration information communication link object by the following 
configurations using the 1st loop antenna, and carrying out the electromagnetic 
coupling of the 1st loop antenna and the 2nd loop antenna formed in the 
migration information communication link object by the subcarrier. 
[0033] That is, in a reader writer, while the 1st coil for association is prepared in 
the 1st loop antenna, the 2nd coil for association combined by the 1st coil for 
association and electromagnetic induction is prepared, a sending circuit is 
combined with the 1st loop antenna through the 2nd coil for association, and 1st 
coil for association, and a subcarrier is transmitted. Moreover, while the 1st coil 
for detection is infixed between the sending-circuit and 2nd coil for association 
and being prepared in it in the reader writer The 2nd coil for detection combined 
by the 1st coil for detection and electromagnetic induction is prepared, and the 
information transmitted from the migration information communication link object 
with which it is combined with the 1st loop antenna through the 2nd coil for 



detection and the 1st coil for detection, and a receiving circuit is included in a 
subcarrier is detected. 

[0034] Thus, in a reader writer, a sending circuit, a receiving circuit, and the 2nd 
coil for association and receiving circuit are combined by non-contact with the 1st 
coil for detection, and the 2nd coil for detection, and when a recovery etc. carries 
out the electrical potential difference guided to the 2nd coil for detection by 
change of the current of the subcarrier which flows, for example in the 1st coil for 
detection, detecting the information from a migration information communication 
link object is performed in a receiving circuit. 

[0035] Therefore, in the reader writer of this invention, if the output impedance of 
the amplifier which constitutes a sending circuit as drawing 3 of the above- 
mentioned conventional example showed, for example is made small, there is no 
fault of it becoming impossible to receive the information from a migration 
information communication link object, can make the output impedance of such 
amplifier small, and can communicate information efficiently between migration 
information communication link objects. Moreover, in the reader writer of this 
invention, since it is not necessary to have current detection resistance as shown, 
for example by drawing 5 of the above-mentioned conventional example, by the 
current detection resistance concerned, there is no fault that big power will be 
consumed and it can communicate information efficiently between migration 
information communication link objects. 

[0036] In addition, in the reader writer of this invention, the efficiency of the 
information communication link between migration information communication 
link objects can also be further increased by enlarging the number of turns of the 
2nd coil for detection compared with the number of turns of the 1st coil for 
detection described above, for example. 

[0037] Moreover, in the reader writer concerning this invention, by transmitting a 
subcarrier to a migration information communication link object using the 1st loop 
antenna, and carrying out the electromagnetic coupling of the 1st loop antenna 
and the 2nd loop antenna formed in the migration information communication link 



object by the subcarrier, information was faced radiocommunicating between 
migration information communication link objects, and the circuit was grounded 
as follows. That is, the grounding conductor connected to the receiving circuit 
which detects the grounding conductor connected to the amplifier which 
constitutes the sending circuit which is combined with the 1st loop antenna and 
transmits a subcarrier, and the information transmitted from the migration 
information communication link object which is combined with the 1st loop 
antenna and included in a subcarrier was separated and prepared, and 
juxtaposition was made to ground these grounding conductors. 
[0038] Therefore, even if it is the case where a big current flows to the amplifier 
which constitutes a sending circuit from a reader writer, for example, since it is 
not generated, that the noise from the amplifier concerned will have the effect by 
interference on a receiving circuit through a grounding conductor can prevent 
that an error occurs from a migration information communication link object to 
receipt information, and, thereby, it can communicate information efficiently 
between migration information communication link objects. 
[0039] Here, things, such as a tag given to the nameplate given not only to the 
above-mentioned IC card but to the man, goods, or goods, a plate for 
discernment given to livestock, an address-for-delivery plate given to the load of 
parcel delivery service, and an address-for-delivery plate given to the container, 
are also included by the migration information communication link object said by 
this invention. In addition, as a migration information communication link object 
which can apply this invention, it is not restricted to what was shown above, but 
this invention can be widely applied to various migration information 
communication link objects which radiocommunicate information between reader 
writers, when a self loop antenna and the loop antenna of a reader writer are 
made to carry out an electromagnetic coupling by the subcarrier. 
[0040] 

[Embodiment of the Invention] One example concerning this invention is 
explained with reference to a drawing. This example shows the case where an IC 



card is used as a migration information communication link object, and explains 
the case where information is radiocommunicated between IC cards by the 
reader writer concerning this invention. In addition, the configuration same as a 
configuration of the IC card of this example which performs an information 
communication link as IC card 21 shown in above-mentioned drawing 3 is used 
between the reader writers of this example explained below, between the reader 
writer of this example, and the IC card of this example, it is in the condition that 
the loop antenna of an IC card was held up above the loop antenna of a reader 
writer etc., for example, and an information communication link is performed by 
carrying out the electromagnetic coupling of both loop antenna by the subcarrier. 
[0041] Moreover, by controlling the load switch connected to the self loop 
antenna etc. by the IC card of this example, while performing various kinds of 
actuation using the power extracted from the subcarrier which received from the 
reader writer like the case of IC card 21 shown, for example in above-mentioned 
drawing 3 , a subcarrier is modulated and wireless transmission of the 
information is carried out to a reader writer. Thus, since the configuration and 
actuation of the IC card of this example are the same as that of what was shown 
in above-mentioned drawing 3 , explanation of the configuration and actuation is 
omitted in this example. 

[0042] Moreover, the information processor for example, outside drawing is 
connected to the reader writer of this example through the interface, in this 
example, a reader writer is controlled by this information processor, and various 
kinds of processing actuation is performed. Here, the information processor is 
equipped with the function to process data, such as a function to transmit the 
information which should carry out wireless transmission to an IC card to a 
reader writer, a function to receive the information in which wireless reception 
was carried out by the reader writer from the IC card from the reader writer 
concerned, and finance which did in this way again and received from the reader 
writer, circulation, traffic, medicine, etc. 

[0043] Below, the configuration and actuation of a reader writer of this example 



are explained using drawing 1 and drawing 2 . The example of a configuration of 
the reader writer concerning this invention is shown in drawing 1 . To this reader 
writer The loop antenna L1 to which the capacitor C1 for resonance was 
connected, and the impedance-conversion transformer T1 which combines a 
circuit by electromagnetic induction, It has the local dispatch section 1 which 
sends a subcarrier, the modulation section 2 which modulates a subcarrier, the 
pickup transformer T2 which combines a circuit by the amplifier PA 1 which 
amplifies a subcarrier, and electromagnetic induction, and the detecting element 
3 which detects the information from the IC card contained in a subcarrier. 
[0044] The loop antenna L1 consists of coils wound around the rectangle etc., 
and when a subcarrier is passed by the coil concerned as high frequency current, 
it has the function to generate magnetic flux, and the function to produce an 
induction electromotive voltage by change of the magnetic flux which pierces 
through the coil concerned. 

[0045] The 1st coil P1 for association with which the impedance-conversion 
transformer T1 was infixed between the capacitor C1 for resonance connected to 
the end of the coil which constitutes a loop antenna L1 , and the other end of the 
coil concerned, It consists of the 2nd coil P2 for association combined by the 1st 
coupling coil P1 and electromagnetic induction. While the end of the 2nd coil P2 
for association is connected to the touch-down electrical potential difference (for 
example, 0V), the other end of the 2nd coil P2 for association is connected to the 
1st coil Q1 for detection mentioned later. 

[0046] The local dispatch section 1 has the function which sends a subcarrier, 
and outputs the subcarrier concerned to the modulation section 2 in this example. 
The modulation section 2 has the function which modulates a subcarrier, in this 
example, modulates the subcarrier inputted from the local dispatch section 1 
according to the information for transmission, and outputs the modulated 
subcarrier to amplifier PA 1. In addition, as described above, the information for 
transmission is inputted into the modulation section 2 from an external 
information processor, and it is outputted to amplifier PA 1 in the modulation 



section 2, without modulating the subcarrier inputted from the local dispatch 
section 1, when information is not received from an information processor. 
Moreover, as a method which modulates a subcarrier, various methods, such as 
an amplitude deviation modulation (ASK) method and a phase deviation 
modulation (PSK) method, may be used. 

[0047] Amplifier PA 1 has the function which amplifies a subcarrier, in this 
example, amplifies the subcarrier inputted from the modulation section 2, and 
outputs it to the 1st coil Q1 for detection which mentions the amplified subcarrier 
later as high frequency current. Thereby, the subcarrier outputted from amplifier 
PA 1 is outputted to the 2nd coil P2 for association through the 1st coil Q1 for 
detection. In addition, drawing 1 has shown from on [ of explanation ] expedient 
as resistance to which the output impedance of amplifier PA 1 was connected to 
the outgoing end of the amplifier PA 1 concerned. 

[0048] In this example, the sending circuit consists of the local dispatch section 1 
and the modulation section 2 which were mentioned above, and amplifier PA 1, 
and the sending circuit is combined with the loop antenna L1 through the 2nd coil 
P2 for association, and 1st coil P1 for association as mentioned above. It 
performs making a subcarrier transmit as magnetic flux from a loop antenna L1 , 
and transmitting information to an IC card by such configuration, in a sending 
circuit by modulating the subcarrier concerned. 

[0049] Moreover, the configuration of the circuit of the pickup transformer T2 with 
which the reader writer of this example was equipped, and a receiving side is 
explained. The 1st coil Q1 for detection with which the pickup transformer T2 was 
infixed between the outgoing end [ of amplifier PA 1 ], and 2nd coil P2 for 
association which constitutes the above-mentioned sending circuit (primary coil), 
It consists of the 2nd coil Q2 for detection (secondary coil) combined by the 1st 
coil Q1 for detection and electromagnetic induction. While the end of the 2nd coil 
Q2 for detection is connected to the touch-down electrical potential difference (for 
example, 0V), the other end of the 2nd coil Q2 for detection is arranged in 
parallel and connected to the matching capacitor C2 and buffer 4 which are 



mentioned later. 

[0050] By such pickup transformer T2, when it originates in change of the current 
which flows, for example in the 1st coil Q1 for detection and an induction 
electromotive voltage is produced by the 2nd coil Q2 for detection, change of the 
subcarrier which flows in the 1st coil Q1 for detection can be taken out as an 
electrical potential difference with the 2nd coil Q2 for detection (it takes up). In 
this example, as a desirable mode, while the 1st coil Q1 for detection consists of 
coils of one roll, the 2nd coil Q2 for detection consists of coils of a number of 
turns (N volume) big enough compared with 1, and the electrical potential 
difference taken out with the 2nd coil Q2 for detection is enlarged by enlarging 
load impedance by the side of the 2nd coil Q2 for detection. 
[0051] Moreover, since the impedance of the 2nd coil Q2 for detection becomes 
very large compared with the 1st coil Q1 for detection when the pickup 
transformer T2 consists of numbers of turns of such a coil, the impedance of the 
2nd coil Q2 for detection can make zero mostly effect affect the 1st coil Q1 for 
detection. For example, when it can be considered that the 2nd coil Q2 side for 
detection is opened (OPEN), it can be made small to extent which can disregard 
the inductance by the side of the 1st coil Q1 for detection. 
[0052] Moreover, with the configuration of this example, since it is stopped by 
one roll whose number of turns of the 1st coil Q1 for detection is the minimum 
number of turns and the inductance of the 1st coil Q1 for detection is stopped 
small, the 1st coil Q1 for detection can make zero mostly effect affect a loop 
antenna L2 and amplifier PA1 grade. 

[0053] The detecting element 3 consists of comparators 6 with the function in 
comparison with the threshold set up beforehand in the matching capacitor C2 
with the function which adjusts a circuit, the buffer 4 with the function to store an 
electrical-potential-difference value temporarily, the wave detector 5 with the 
function which detects a voltage waveform, and the electrical-potential-difference 
value of the detected voltage waveform. The matching capacitor C2 is formed 
between the 2nd above-mentioned coil Q2 for detection and the above- 



mentioned touch-down electrical potential differences (for example, OV), and 
adjusts the impedance of a circuit. 

[0054] It connects with the 2nd above-mentioned coil Q2 for detection, and in this 
example, the input edge of a buffer 4 stores temporarily the electrical-potential- 
difference value in which induction was carried out to the 2nd coil for detection by 
change of the subcarrier which always flows the 1st coil Q1 for detection, and 
outputs the stored electrical-potential-difference value to the detection section 5. 
In addition, a low noise amplifier (LNA) etc. may be formed between the 2nd coil 
Q2 for detection, and a wave detector 5, for example instead of a buffer 4. 
[0055] A wave detector 5 outputs the voltage waveform which detected the 
voltage waveform and was detected from the electrical-potential-difference value 
inputted from the buffer 4 to a comparator 6 in this example. A comparator 6 
reproduces the information transmitted from the IC card based on this 
comparison result in this example as compared with the threshold which 
described above the electrical-potential-difference value of the voltage waveform 
inputted from the wave detector 5. 

[0056] It performs carrying out reception of the information by which wireless 
transmission was carried out from the IC card concerned by inputting current 
change of the subcarrier which flows in the 1st coil Q1 for detection as an 
electrical potential difference through the 2nd coil Q2 for detection by the 
detecting element 3 by such configuration, and detecting the information from the 
IC card contained in the subcarrier concerned. Moreover, in the detecting 
element 3 of this example, it performs transmitting the information which carried 
out in this way and was received to an external information processor. The 
receiving circuit which detects the information transmitted from the IC card which 
is combined with a loop antenna L1 by the capacitor C2, the buffer 4, the wave 
detector 5, and comparator 6 with which such a detecting element 3 was 
equipped through the 2nd coil Q2 for detection and the 1st coil Q1 for detection, 
and is contained in a subcarrier consists of these examples. 
[0057] Here, it explains in more detail about the electrical-potential-difference 



value inputted into a detecting element 3 through the above-mentioned pickup 
transformer T2. In a reader writer, if a load switch is opened and closed, for 
example with the IC card of a communications partner, a load effect is performed 
to a subcarrier and wireless transmission of the information is carried out from 
the IC card concerned by this, it will originate in the load effect concerned and 
change will be produced by the impedance of the impedance-conversion 
transformer T1 . The current of the subcarrier which flows in the 1st coil Q1 for 
detection which originates in change of such an impedance and constitutes the 
pickup transformer T2 from a reader writer changes. 
[0058] For example, the impedance of the 2nd coil P2 for association which 
constitutes the impedance-conversion transformer T1 of a reader writer when the 
load effect is not produced by the subcarrier with an IC card is made into "ZL". 
Moreover, if the output impedance of amplifier PA 1 is set to "Z0", and the 
electrical-potential-difference value of the subcarrier outputted from the amplifier 
PA 1 concerned is set to "V1" when it is considered that the output impedance of 
the amplifier PA 1 concerned is zero The 1st current value i which flows the 1st 
coil Q1 for detection under such conditions is shown by the formula 4. 
[0059] 
[Equation 4] 

i =V1/ CZO + ZL) - • - (34) 

[0060] Moreover, the 2nd current value ix which will flow the coil Q1 for the 1st 
detection under such conditions supposing the impedance of the coil P2 for the 
2nd [ of a reader writer ] association changes to "ZL+x" by the load effect having 
been produced by the subcarrier, for example with the IC card of a 
communications partner noting that the electrical-potential-difference value V1 
outputted from amplifier PA 1 when it is considered that an output impedance is 
zero was fixed is shown by the formula 5. 
[0061] 
[Equation 5] 



ix=Vl/ (ZO + ZL+x) ■ ■ • (5*5) 

[0062] For example, when the current value which flows the 1st coil Q1 for 
detection changes from the 1st current value i to the 2nd current value ix, with 
the 2nd coil Q2 for detection, induction of the electrical-potential-difference value 
V2 according to the difference ic among these current values i and ix is carried 
out, and such an electrical-potential-difference value is inputted into a detecting 
element 3. Here, when the absolute value of the difference of for example, both 
current values expresses the difference ic among both the above-mentioned 
current values i and ix, the difference ic concerned is shown by the formula 6. In 
addition, this difference ic shows the component of current change produced by 
the subcarrier by the load effect of an IC card. 
[0063] 
[Equation 6] 

I c = I 1 x — i I • • • (*S6) 

[0064] As shown in the above-mentioned formula 4 - a formula 6, the difference 
ic among both the above-mentioned current values i and ix serves as max, when 
the output impedance Z0 of amplifier PA 1 is zero, and even if it is the case 
where the output impedance of amplifier PA 1 is mostly made into zero, the 
information transmitted from the IC card by the detecting element 3 is detectable 
by this example in this way. 

[0065] As mentioned above, in the reader writer of this example, by transmitting a 
subcarrier to an IC card using the self loop antenna L1, and carrying out the 
electromagnetic coupling of the self loop antenna L1 and the loop antenna 
formed in the IC card by the subcarrier, information is faced radiocommunicating 
between IC cards and the information concerned can be communicated 
efficiently. As specifically mentioned above, even if the output impedance of the 
amplifier PA 1 which constitutes a sending circuit from a reader writer of this 
example, for example is small and it is the case where impedance matching with 



the impedance-conversion transformer T1 is not taken, the information 
transmitted from the IC card contained in a subcarrier is detectable by sufficient 
sensibility. 

[0066] Moreover, at the reader writer of this example, the information from the IC 
card contained in a subcarrier can be detected by sufficient sensibility, without 
affecting the power outputted from amplifier PA 1, and the power supplied to the 
self loop antenna L1 , since the impedance by the side of the 2nd coil Q2 for 
detection is enlarged compared with the 1st coil Q1 side for detection which 
constitutes the pickup transformer T2. Moreover, in the reader writer of this 
example, since it does not have current detection resistance as shown, for 
example in above-mentioned drawing 5 , it does not produce that great power will 
be consumed by such current detection resistance, either. 
[0067] Next, the example of a configuration which grounds each processing 
section of the reader writer of this example shown in above-mentioned drawing 1 
is explained using drawing 2 . As shown in this drawing, in the reader writer of 
this example, the 1st grounding conductor G1 connected to the local dispatch 
section 1 and the modulation section 2 which constitute a sending circuit, or 
amplifier PA 1, and the 2nd grounding conductor G2 connected to the wave 
detector 5 which constitutes a receiving circuit, or the comparator 6 dissociate, 
and is prepared, and these grounding conductors G1 and G2 are grounded by 
juxtaposition. In addition, by this example, these grounding conductors G1 and 
G2 are grounded by one point in the power outlet supplied by the reader writer. 
[0068] Thus, since the grounding conductor connected to the sending circuit and 
the grounding conductor connected to the receiving circuit are separated in the 
reader writer of this example and juxtaposition is made to ground these 
grounding conductors, it can prevent that the noise generated from the amplifier 
PA 1 with which the noise generated from the sending circuit does not affect a 
receiving circuit, and a big current flows especially affects a receiving circuit. 
Thereby, in a receiving circuit, the signal-to-noise ratio (S/N ratio) applied, for 
example to the input and output of a wave detector 5 can be enlarged, and the bit 



error rate produced from an IC card to receipt information can be reduced. As 
mentioned above, in the reader writer of this example, information can be 
efficiently radiocommunicated between IC cards. 

[0069] Although the receiving circuit was combined with the loop antenna L1 
through the pickup transformer T2 concerned here by the reader writer shown in 
the above-mentioned example by forming the pickup transformer T2 between the 
amplifier PA 1 and 2nd coil P2 for association Thus, as long as it is the means 
which joins together, for example, using the electromagnetic induction between 
the 1st coil for detection, and the 2nd coil for detection as a means to combine a 
receiving circuit with a loop antenna, what kind of means may be used. 
[0070] Moreover, it is not restricted to the configuration of the above-mentioned 
pickup transformer, but about other configurations of a reader writer, it is not 
necessarily restricted to what was shown in the above-mentioned example, and 
various configurations may be used. Although the configuration equipped with 
the function in which the external information processor connected to the reader 
writer controls the reader writer concerned by the above-mentioned example as 
an example, the function to process various kinds of information, etc. was shown, 
the configuration with which the reader writer was united with a control function, 
an information processing function, etc. of such an information processor, for 
example may be used. 

[0071] Moreover, although the above-mentioned example showed the case 
where information was radiocommunicated between an IC card and a reader 
writer as an example of a migration information communication link object, as a 
migration information communication link object which communicates between 
the reader writers of this invention, it may not necessarily be restricted to an IC 
card, but various migration information communication link objects may be used. 
Moreover, as long as both loop antenna is made to carry out an electromagnetic 
coupling between reader writers also as a configuration of a migration 
information communication link object by the subcarrier and it 
radiocommunicates information, what kind of configuration may be used. In 



addition, when a cell, a dc-battery, etc. are made to build in a migration 
information communication link object for example, a migration information 
communication link object does not need to be equipped with the circuit which 
extracts power from the subcarrier which the reader writer transmitted. 
[0072] 

[Effect of the Invention] As explained above, according to the reader writer 
concerning this invention, a subcarrier is transmitted to the migration information 
communication link object of an IC card etc. using the 1st loop antenna. By 
carrying out the electromagnetic coupling of the 1st loop antenna and the 2nd 
loop antenna formed in the migration information communication link object by 
the subcarrier Face information radiocommunicating between migration 
information communication link objects, and a sending circuit is combined with 
the 1st loop antenna through the 2nd coil for association combined by the 1st coil 
for association and electromagnetic induction prepared in the 1st loop antenna. 
Since it was made to combine a receiving circuit with the 1st loop antenna 
through the 2nd coil for detection combined by the 1st coil for detection and 
electromagnetic induction infixed between the sending-circuit and 2nd coil for 
association, For example, since it said that the information transmitted by the 
receiving circuit from the migration information communication link object was 
receivable etc. even if it was the case where the output impedance of the 
amplifier which constitutes a sending circuit was made small, the efficiency of the 
information communication link between migration information communication 
link objects can be increased. 

[0073] Moreover, according to the reader writer concerning this invention, a 
subcarrier is transmitted to a migration information communication link object 
using the 1st loop antenna. By carrying out the electromagnetic coupling of the 
1st loop antenna and the 2nd loop antenna formed in the migration information 
communication link object by the subcarrier Since information was faced 
radiocommunicating between migration information communication link objects, 
the grounding conductor connected to the amplifier which constitutes a sending 



circuit, and the grounding conductor connected to the receiving circuit were 
separated and juxtaposition was made to ground these grounding conductors, 
For example, it can prevent that the noise generated from the amplifier of a 
sending circuit affects a receiving circuit, and, thereby, the efficiency of the 
information communication link between migration information communication 
link objects can be increased. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration of the reader 
writer concerning one example of this invention. 

[Drawing 2] It is drawing showing the example of a configuration which grounds 

the sending circuit and receiving circuit of a reader writer. 

[Drawing 3] It is drawing showing the example of the IC card structure of a 

system concerning the conventional example. 

[Drawing 4] It is drawing showing the configuration which grounds the 

conventional sending circuit and conventional receiving circuit of a reader writer. 

[Drawing 5] It is drawing showing other examples of a configuration of the 



conventional reader writer. 
[Description of Notations] 

1 .. Local dispatch section 2 .. Modulation section 3 .. Detecting element 4 [ 6 .. 
Comparator L1 / P1 , P2 / Q1 , Q2 / G1 , G2 .. Grounding conductor, / .. The coil for 
detection, T2 .. Pickup transformer / .. The coil for association, T1 .. Impedance- 
conversion transformer / .. A loop antenna, C1, C2 .. Capacitor ] .. A buffer, 5 .. 
Wave detector 
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[0 0 2 5] L,*Utt*«&, U— ^ 1 l<Da«® 
RlCtt**ft*tttftt*U «r*C«l«BP A 2 fctt#«tC 

«*tf*«»PA 2 39^6©y-fX©«»*«*»l6G 
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-F2 Hp$V>St99MlZ&<a>\£~j hRO^tttl 
I C*-F2 1 fca>IBT©flMM«t«*J:<ff 

[0 0 2 6] B5£U-^^*<0«&©«JSW£ 
ST-tilC. iMPA2*5IH*Stt*t!lt*lBt 
*a«E«iUi««iR 3 S±El/fc*2 <Z)jlS'&ffl3^;UP 4 
i:«S6«EE^©ratc88:^T. 3l««*ffil6«R 3 
10 fr«aatt0*Ett£*4MfeS 3 2 ^fCcfc 0«»&^T£ 
:tl:J:D, jeati&td^n* I C*— F2 lft*&0>fK 

fcij— ffy-f ?(Offij8.7?\*. I C# — F 2 1 ft* e 01MB 

^^mr^§m[Hiss^«i^"r^ffitriR4, A7773 
1, tti&«3 2, jt««3 3an©#»a*co^Ttt 

BB»:lt V-y^-l ?<Dffi&tmzl C#— F2 1* 

[0 0 2 7 ] ±EH5l:«l/fc'J-^7-f ^OfSfifctCfc 
20 HT*> I C*-H2 l*C<ti±Ebfc<W)r«ft*CiBHL, 
T'J-^'f PCD-I > tf— ^>X^2$I h7>XT3 <ZW 

taatto, «i««PA2©m*<>if-y>x*/ha 

< UTt) I C*-F2 l*6©1MK**m-r*Ci:#Pl 
[0 0 2 8] L*>L&*«&, ±EB5lC^Lfcy— ^ 

«AtfsiaiHiB^flsss«iiiH« (ln 
a) «&tfttts^<fc^<iftm$ns*ai&<DmjEfflS:^: 

30 ^<"r^fcJ6(C, JiEbfeft8S*UifitriR3<0«ta««: 
**<i"**B**»ofcfc«), Cl^bfc««ttttBfitaR 
3T©*J»fCJ:0«*$n^«A^€r<36:oTL/*'5 

t<^St, JH^7>rtL 2JC«*&$nS«*^fi 

<o ra-e<5Disffliifg<&^J: <noc tk*^*a*^fc. 

[0 0 2 9] £7c, IBHSCSlfc'J-^^Oi 
/SfcSs^Tfc, _bfB0 3^^UfcU-^^-r^cD^<h 

40 ifcsnx^fcfcg), ««gPA2 3&^<z>y-f x^sisihi 

[0 0 3 0] 

[SWSftb^^tn^I] ^±K^ Lactate, 
nco^tC^V^Tt), I C*-Fi:COraTCOlf®iift$ 

tc, 1 c*-F*^a«anfci»«**«i§iB^±o« 



(5) 

7 

[0 0 3 1 ] #5691tt, C©J:a^©aa$«ftt 
2>fZ&lZU2tltz*><DT* @5^-^7>fti:IC 

ct < ff 5 c u -y^-ff&igm? 

^n&< i:t)±EH3 JC^Ufcit«gPA2(7)tB*-f > 
[0 0 3 2] 

a€raUiffi(iTS. 20 

[0 0 3 3] u-^-f ^fti. suwu- 

y r > ^ k m i co 3 -f jvtm » *> nt ^ * <h £ 

fete, »i©«ia3fflzi-f;i. ( h««SI*»cJ:^TJte'&-r* 

(D&mmnf jitm 1 <o*ajffl:3-f utss 1 <djv 

mtt*>samsft&««*tturr*. 
[0034] r^ct 5 tc u — $^-r *-cii, Mmmssa: 

SWlallS^fB 2 ffl n >r ;i, tgmnHS i ttSI l 

mffl a -f m 2 cD«imffl 3 -f )v\z i 0 #ss«-rte^ 

[0 0 3 5] foT, **BOU-y?-f*Wl #J*- 
tf±B«*«OB 3 -C* Lfc «t 5 K2imiEl&£:SiJ£T* 

±EfiE#MG>ia 5 -C^LfcJ; 5 &«»«m»*i& 



»BB¥1 1-288447 
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[0 0 3 6] ft*. *SWJ-^7<m, M&tf 

±BLfciB 1 ^«imffl^<;uo##^tcit^Tm2(o^ 
«wam#£«>iHT©««am£»*ffcr* c t fe-es 
[0037] **w»c«-su— ^-ctt, m 

1 o»V-77 >y--r*m U>T»»««a«*^»3l»* 
SldUT, SBl©;U-^7>7 L ^"t»»««a«#^K 

^ nfc^ 2 wu- y7>ft<h ^jsina ct 0 mmt£ 

a«-r*^isLT, ^©cfc'S^LTifiiK^agfl&Lfc. r 
fc*>5, mi(o;u-7 p T>7 : '^^^$nTffiMK^i§ 

*»iMK«am#*> 6 am* n«:flwii*«HiT**fliB 

[0 0 3 8] fct, 'J-y7^f*T?H «IA«3imisI 

att»«*^6©y-fX****ii«^UTamiH«s 
tz^tztb, »»m«am#^6©smm«Jc«o*<»* 

-So 

[0 0 3 9] dCT% *»«Tt5»i*«HI#i: 
te, ±El/fcIC*-Htf^D7?ft<, mZli* A\ztf 

afflT«Ci3&«?IIBft»»iK«am#tLTH:, KJtfc 

$ ■& n§ c t iz ct 0 u 5 <i 9 1 obi? iK« 
tim»T4i* tt»»*Miam#wcjt < awr* - 

[0 0 4 0] 

fiaiTRWts. *WTii, ^at»«am*a:LT 1 c 
-r^tc^o 1 c*-Hto>w-efli***j»ami-*»^ 

3ft«ffl^6nT45 0* *«OU-^7<^i:**!IOICA 



9 

set. m%<D)i-7T>Tj-zmmmz£r>mm®s&T 

[0 04 1 ] &ffl(D I C^3- M;LtfJtK 

5ic> i c* - KCi^Bff li±EB 3 

[0 0 4 3] RTT«, H12fctfH2&fflliT*W©U 

>tf-^>X^«lh^>XT 1 t, «2lift*#«"r*» 
«5S««li, *««£SHT*«H»2£, j&M&S: 

nify?7y^ h7>xT2 i:, mmmz-s^nz \ 

[0 0 4 4] iH^7>ftLKWIAtfJffl:i^ 
[0 0 4 5] ^>tf-^>XfiN7>XTUt 

y/>rtL i &ffi&-rz>zi'f )v<D-mzt&m2fttz& 
mmziy^y^c i ta^^f )v<om^^<om\z^^ 
titcmKom^mzi-ovp 1 biob^wi 

tll^SC cfc o Tlg'&TSSg 2 <D&&m Zl-iJlP 2 t 

SJfemffi (WAfiov) K^asnT^a-:*, lf§2<7) 
fc^ffln-f^P 2 ofBJ8tt»jfi*r«>» l co&ffiffla-r^ 

[0 0 4 6] Hsxes i \mmmzmm?zmm*m 
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«o«fflffi3i3Sia^6«n«2^A*^n, ^iEBB2-e 
SPAi^ajirrs. ^Ac, *s***«-r«>**fcu 

Ttt. SMiMMNI (ASK) (P 

sk) ^ti^fci^^^^^ntct^o 

[0 0 4 7] if^PAltiJgig^^^igt-^^^* 
10 LT&O, #«-rtt*W«2^6A»Snfc«3lttftii 

««»p a i fr*>mti2nrzmmmz3& i co^tB^=i-r 
;vq i ^^LT^2<Djg-&fflzi-r;i/P 2^m*^n^>«, 
an?n »iofit±^e»» tiH^PA i torn 

A-f >lf^y>^*3Kii«ggPA l<0ffl*SB^»tt* 

[0 0 4 8] *WTti> ±J6lxfcS«58«B51^«li« 
2 ^if "Hgg PAIA^ 2lfI0K^«fiK $ nT*3 0 , - Jbf2 

20 <D&5\zmm\Bi&\*f&2<Dm&m3>( jvp 2tmi<D& 
&mp-f)VP i Sr^bT^-yy i K*g^sn 

K^itS^tiaO I C#-FK:»UT1MI£3£« 

[0049] ^mcDV-y^-ifizmx-ztLtc^ 

7^77^b7>XT2 ]fttf£««<&l§!B8<0«JGfc*:R01 

^«^"T* P A 1 CD ffl £ £1 2 3 < )V 

30 P 2 i:<oWltc:^i§$nfc«l<o«imffl3<;W (l*n-f 
;W) Qli, ^1 ©«ajffl3-f ;i^Q 1 i:««R*fCio 
Ttt^"T«m2(0lfttUffl3-f;V (2^3-f;W Q2t^ 
SflUSSJaTSStK «2<DtfttUffln>f;l.Q 2 
ME (0iJAtfOV) (cStt$nTVi€>— m2C0^ 

mffl33^^Q2<offiMtta*Tsvy^>^3>5 i >ii- 

[0 0 5 0] C:3Lfct!7^77yh7>7T2T11 

i ©fttB^n-f ;wq i jc8sns«a©^b^fi 
@ urm 2 oo«*aiffi n -f ;i/Q 2 K»a»je«jEa*£ u 

40 bn^)^tCJ:D, ^1 cD^mffln-r;VQ 1 tc^n^^ 
2£»<0&fls£SI2 (Bttttiffln-r 2 {CcfcoTmj£<hL 

-f 2 ^ 1 Kifc^T+5HC*€&#t*& (N**) © 

femm^^ )iQ2\z&K>m?)ttiznz>mEE$:±%< it 

50 [0 0 5 1 ] COcfc^?a;Z3-f ;KD#^8retf-/^ 



11 

m^-iJiQ i \zit^xm2(D^mm^^)iQ2(o^ >tf 

q 2 tfM > tf-^>xa*sg i n&mm 3 < ;UQ 1 tc2i« 

mmm^^j^Q2m^mm (open) $nto^t^ 

fcT£<ta^*SJ;3&«^K:tt* SB 1 <OttfflfflrK;u 

[0 0 5 2] *«<0*fiETtt, Sl^M^-f 

)VQ 1 CD##»^a/MB©#€r»T*S 1 b 

co o 5 3] «asB5 3«, zmmz^isfc 

[0 0 5 4] A y 7 7 4 © A A»tt±E Lfc* 2 

«3>f;l<fcHliBSn*:«ffi«e-RfWlc*|fiU, 
4©ftto0Kltt»*it*B» (LNA) «^R2 0tfUHA 
[0 0 5 51 MS5I1 *«TI4;ty7 7 4^6XA 
£tt&^6^tii^T£o Jttt«6tt. *«T»*tt«»5 

[0 0 5 6] £<&cfc3&ttJSic:<fcO* tttH«3Tf«, M 
i<B«fflffl3-r;i,Q l tcattt5tBi£ffi<&m^{b£Sfl2 
^Iilffi3<;i/Q 2 ^LTlEt LTA*UT, MS BE 

kj:d. ski c*-K*6*«a«*nfc««**« 
•s^^^rfT^o #0raa, c©j;3fc«tfj»3fcfli;ts 

(CcfcO, S2 ©ftfflffl a-f ;PQ 2 l ottttiffin-f ji. 
Q 1 ^bTJH^7>ftL 1 iCjg^SnTJSSt&K 
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[0 0 5 7 ] CCX\ ±ULtz¥y?7y7b5>XT 

[0 0 5 8] WAtfi C*-KfcJ:0J83liKfc:ft«f«» 
> tf-^xjE* h7>xTi 2 om&m 

zi-fJVP 2<D-f >fcf-y>X£" ZL" <hU if 
ggPAl©aiM>^>xr Z0" <hU 

mfi£" vi" t~rz>t* z-o tfc^^T-c^i o^m 

[0 0 5 9] 
[»4] 

i=Vl/ (ZO + ZL) ■ • ■ 0*4) 

[0 0 6 0] £fc, HU*-f >hf— ^>^**-l?P"e*Si: 

^•^Ufc^'&JciitigPA l^bttiA^n^iElv 1 
^©g^oiS'&jBa-r^p 2co-r>tf— y>7s&" zl 

30 + x" tC^bbfc<h-r££, C5bfc*ttTtf»l©* 
fflffln>f ;UQ 1 £«fcn£SS2 0>tt8M[ i xttSC5tCcfcO 

[0 0 6 1 ] 
[»5] 

ix = Vl/ (ZO + ZL+x) - - • (5*5) 

[0 0 6 2] ^!lA«mi<0^tiiffln'i';L'Ql ^rffin^m 

i i fr*>f&2<ommm i x^fbb/t 
»2©«fflffl3'fM2m znzomm 
ffii, i xcosa i c tcj6i;fc«EE«v2^Rie$n, 

40 C 5 Lfc tEEI^ft 3 ^ A* 5 ^5 . CCt, ±E 
b^i^a^fi i > i x(DiS i c £«;UfM®ftt{t<£>M 

n^>o ft*, cttl C*-HOlH»«ftMJ: 

[0 0 6 3] 
[ft6] 

lc=l ix-l I - » ■ (5*6) 

[0 0 6 4] ±IZj£4 ^SC 6 (C^^tl^ci; o \Z. ±i2L- 
50 fc^ttSSifiti. ix©Saicll «BBPA10lHA 



4< 
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[0 0 6 5] BUbOi'SK:, *M©U-^7<*T»t 
ISO;Ky7>ftL 1 SfflliT I C*- H^fMS 
£i£f§L,T, i5©JH^7>ftL 1 t I C* - Kl: 

actfclcfcO, I C*-HfcOlHlTi(MI*j**JB«"r* 

tt. WA.«2i«i5iis*«ia'r5«Mi»PAi©aiA^ > 

7 ^ h 7 >X T 2 5 ^ 1 0«ttSffl a < ;l/Q lflj 

\z jt^rtg 2 oo^mffl =k ;pq 2 fiijco-r > tr-^>x * 

*€f< LTV>£fc«>* M^.tf«figPA1^6tti*Sn 
5«**SE©JHy7>ftL 1 lC#«Sn***lC 

*w©u-^7'f^"en #j*_tf±feia 5 (c^brcJ: -5 

[0 0 6 7] B2€rfflV>T, _kf2^ 1 Lfc* 

3l«IslK*«l«'r 1 **«M2 ^«l«»P 

Al{r«iR$nfc»10!>S?«S»Gli:. SlilslBS:** 
T 5 6 K«tt<£*lfcSI 2 OgiUliG 2 

^^HIUTKtt^nT^O. Cltl^>(7)^ifi^G 1 , G 

[0 0 6 8] COcfcotC, *W©«J-y7-f^TH 31 

PAi*6»*-r*y>fX*«s«iattfcif»ta«bT 

Wit (S/NJt) ***<«Ct*T*, ICA-H 



(8) 1 1-288447 

14 

[0 0 6 9] ±eilifi0Wc*ufcu-$^'f * 

iffiSPA 1 <hS2 0>IIS^ffla^fJPP 2^<OHtC 
Ky?7yyh?>7T2*IWrtCtl:J:0. SMiH 
g&SSBElfy £7^:7 h7>XT2^lTW7> 

7>^:HC^£it£^&<hLTte, ^Jx.tfSgl<Z)^m 
ffi a -f 2 (O^ttiffl 3 -f ;^OHT©ai88*ffl 

10 [0 0 7 0 ] ±ieU^tf7^77^N7>X0l 

r u t>±K^js09-e* l^: <o \zm £ n§ c t < . 

zmmmzmx.tzmf&z^frfr. mA.\tv-?n9 

[0071] iztz. ±iBHjfi«Ttt. &mmmmm&<D 
20 -MtiT i c*-K£u— ^<*£<oHTi»«£is 

7<^iOBlTMt©JH^7 >^*<«2l«tc <t 0« 
[0 0 7 2] 

^m^^rz^mmmmm^mmm^mm^x. 
mi(D)i-zf7>T+t.&mmmmmmzmi't>titzm 
2 <D)i-77 y^-rt &WLmmz& o mmm&rz z. t. 
\z^d. &mmmmm<*£<»mxmm*mMmm-r%iz 

ffl3-r;i'^in8R»tc«fcoT«'&'r«>S2<z)ie'&ffia-f 

40 ;P£^LTi*fg[HjS&£!fll ©^—^T^T^Kllfr&S 
tf. 2l«lilBSt»2<o»^ffln>f;Wia>Klk:^$nfc 

gii (Dfethmzi^ )U£mmwmz£~iT%s&rz>m2<D 
4fttHJB3-f ;U£^LT§{tiEig&£Sf! l o»v-'77>Tlr 

[0 0 7 3] ^fc, *^l:«5U-^7<^Cct5 
50 miC0^-7 P 7>7 : -^-^ffi^T^®j1tailfs^'\fiS 
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[gin *%w<D-^mm\z&&v-?7^ ?<Dm&m 
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[03] S£*WC&£ I Ki>X^ACDfll^0y^^ 
[04] ^*OU-y^<^(DjimiHlSS<h§m[HlS&i:€r 

[ft^oia^] 

1 • • 2 • • XMffi, 3 • • ^tBSE, 

4 • .;ty7r. 5 • *4fett«, 6 • 
L 1 • • ^7>ft, CI, C 2 • - 3 >^>+k 

PI, P 2 • • jft'&fflZi-'OK T 1 • • -f >hf— y> 
*^#lb^>X, Ql, Q2 • -#Uhmx>()V* T2 
• • K^7y^h7>^ G 1, G2 • 
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